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Attempts  .;o  prepare  NF^OF  by  (1)  the  fltiorinatloc  of  nitric  oxide;  (2)  the 
reaction  of  '5'  HgO;  and  (3)  the  catalytic  f Iv^orlnation  of  NF2OSO2F,  have 
been  unsuecsssful.  So»ks  preliminary  data  on  the  thermal  decomposition  of 
HF2OSO2F  are  Included. 

Catalytic  flaorinntion  of  crifluorc  nitrosocsetiiane  has  yielded  (CF3)2NOCFj 
which  has  been  more  complstsly  charactevixed  and  very  likely  C?^(F)NOCF<j  is  also 
produced.  As  ths  other  nssriier  of  this  ocriaa,  Nr20CF2  has  been  prepared  and 
partially  characterised,  (CF3)2SOC?2  is  stable  to  at  least  200®  even  in  the 
preococe  of  equimolar  eaajunts  of  elemental  fluorine.  The  thenasl  deconmoaition 
of  rF3C(C)0N0  also  gives  (C?3)2SOCF3  in  about  5%  yields. 
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^Ejpted  Preparfetion  of  NF,OF 

FTuorination  of  ultric  oxide 

A.  Static  Reactor 

Kiiown  acicuats  of  nitric  oxide  were  frozen  into  an  8  ml.  mctiel  tube  equipped 
h  a  No.  413  Hc!:e  valve  and  containing  AgF2.  Fluorine  vas  condensed  on  the  nitric 
de  at  liquid  nitrogen  temperature  reactions  to  be  observed  with  either  NO  or  in 
'ess.  An  excess  of  fluorine  vas  the  usual  case.  The  mixture  was  allowed  to  warm 
jwly  to  room  temperature  and  to  remain  at  this  tettper  ure  for  several  hours.  Un- 
.cted  fluorine  was  removed  by  punping  on  the  mixture  at  -196*.  The  products  which 
?e  non  volatile  at  this  temperature  were  separated  by  fractional  codistlllatlor.  (1) 
d  identified  with  infrared.  Total  pressure  in  any  reaction  raaged  between  twelve 
d  85  acrwsphercs.  Contact  tirda  was  In  excess  of  15  hours.  In  every  case,  the  products 
entified  were:  FNO,  NO2  and  N^O^. 

B.  Flow  reactor 

Fluorine  at  about  6  1/hour,  with  nitrogen  as  a  diluent,  was  caused  to  flow  over 
-trie  oxide  in  a  brass  vessel  held  at  -'*96*.  During  this  flow  the  brass  vessel  was 
llowad  to  warm  slowly  to  room  tct^eraturc.  The  gases  were  condensed  In  a  glass  trap 
t  -183*.  Products  were  Identified  as:  SIF^,  NO2,  ^2^3  traces  of  FNO. 

C.  Flow  reactor  with  AgF2  catalyst  (2) 

Nitric  oxide  was  mixed  with  nitrogen  and  combined  with  fluorine  In  a  AgFo 
atalytlc  flow  reactor.  Products  ware  trapped  in  a  brass  trap  at  -195*.  Fluorine  was 
apt  in  excess  at  all  times,  with  a  flow  rata  of  4  1/hr  while  the  nitric  oxide  was 
aried  from  14  inl/mia  to  31  ml/mln.  Products  obtained  at  25*  150  or  170*  after  a 
csidence  time  of  about  15  minutes  were:  NO2,  N2O,  and  FNO. 
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II.  Tetrafluorohydraztne  Hercury(II)  oxldo 

A.  Rooci  tensperatufc 

Tetraf luorohydraziae  at  40  nan  pressure  was  adisitced  to  a  Ilask  containing 
about  two  graiBd  of  previously  dried  yellow  iBarcury(II)  nxlde  and  was  allowed  to 
remain  in  contact  for  0,5  hr.  Only  ^2^4  recovered. 

B.  96* 

The  N2F4  from  above  was  returned  to  the  reaction  vessel  and  tlie  temperature 
was  increased  to  96*  for  one  hour.  Infrared  spectra  showed:  fJ02,  SIF4  imd  NFj. 

C.  Ultraviolet  radiation 

To  a  one  liter  Pyrex  bulb  which  contained  2  grams  of  HgO,  '^2^4  added  until 
the  pressure  was  165  inm.  The  tiixture  was  treated  with  ultraviolet  radiation  for  8  hours. 
Infrared  spectra  showed:  NO2,  SIF^  and 

Conclusion.  Although  contacting  yellow  llgO  with  elensjntal  chlorine  at  room 
temperature  permits  the  preparation  of  good  yields  of  CI2O,  the  similar  reaction  does 
not  seem  to  occur  between  N2F4  and  HgO. 

III.  Fluorination  of  N,N~Dlfluoro-0-fluorosulfato  hydroxylamine 

N,N-Dlfluoro-''>'fluoro8ulfatohydroxyIaiaine  was  prepared  as  described  by  Lustlg  and 
Cady  (3). 

A.  Ultraviolet  radiation. 

Ultraviolet  radiation  for  two  hours  of  a  2:1  mixture  of  NF2OSO2F  and  fluorine 
at  a  total  pressure  of  one  atmosphere  In  a  flask  equipped  with  a  quartz  finger  brougiit 
no  reaction.  - - 

B.  Fluorination  of  the  amine  in  a  catalytic  flow  reactor. 

The  procedure  was  to  carry  the  NF2CSO2F  with  nitrogen  at  the  rate  of  10  ml/min. 
Into  tl^  reactor  where  it  was  laixed  with  an  excess  of  fluorine  at  125*.  The  products 
were  trapped  in  glass  and  separated  using  fractional  codistillation  (1).  •  The  ntal’i 
reaction  is  given  by 

NF-OSO-F  +  F2  NF,  +  S0,F^. 

^  ^  125*  ^ 
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Invest! jetton  ti  coatinuiug  in  this  area  and  reaction  will  be  exardns-i  at 
esperatures  lower  than  25*  and  alno  at  high  pressure  (ca,  100  atmospheres^ . 

/.  Thermal  daeoinposition  of  N ,N'-Qlf luoro-Cs-fluorosuliatohydroxylatsine 

All  decompositions  were  carried  out  Isothertaally  in  two  orc-litar  brass  cans 
t?rileh  bed  been  fluorlnated  at  teii^cratures  in  excess  of  ISO®.  One  was  packed  wttn 
copper  pau2e.  The  cane  ware  thermostated  In  a  Fischer  Isotemp  Junior  model  eravity- 
cosvtetioa  oven,  whose  temperature,  as  tssasurse  by  chrosel-alunicl  therisoccuples ,  was 
observed  never  to  vary  more  than  iO,2S*  at  equilibrium.  Initial  and  final  pressures 
were  obtained  with  a  nsreury  ssanoiacter.  Ti'.e  products,  after  dococpositlon,  were  trapped 
in  glass  tubes  held  at  -183*,  separated  via  fractional  codisMllatloa  and  Identified 
from  Inftareo  spectra.  The  data  given  below  are  prclimnery  and  this  study  Is  continuing 
in  a  new  all  oetal  system  equipped  with  a  Bourdon-'typa  pressure  Indicating  acvlcs. 

Soise  decompositions  were  run  at  teii!para£urc3  be  tween  I'Xi  Si.d  tOO  . 
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NiyOnO-ip  +  trace  (3O9F2, 

^  small  amts.  NF2OSO2F,  502^2 » 

“2^5“ 2^ 

HoF-  V  small  amts,  (802^7 »  ^2^5" 2* 


trace  H7O 


122  198  2  unpacked  '^^2^4  ^  80212  +  52^5^2  ^  (Sr20b02F, 

Because  of  the  variety  of  products  and  nonreprodMeibllUy  of  the  decoemosition  curve  and 
because  of  lacraaslng  interest  In  other  projects,  the  decos^esitloa  was  temporarily 
abandoaad  but  is  now  being  cousidercG  again.; 


Pluorlnstisn  of  ttlrluoroaltrasunsthsnu. 

TrlfluoronitresoRS thane  may  be  prepared  in  good  yield  by  the  following: 


(CF,C0)20  +  ^20^  . . . ->  CF3GO2NO  (4) 

CF3CO2NO  ^  CF^HO  +  COj  +  other  products*  (5) 

*  Other  products  arc  discussed  balov, 

A  glass  trap  containing  a  known  asouat  of  CF3NO  in  a  Dewar  was  allowed  to  warm 
slowly  from  -183*  as  nitrogen  was  b^»bbled  through-  The  CF^MO  was  mixed  with  an  excess 
of  fluorine  immediately  prior  to  entering  tha  AgF2  catalytic  reactor.  The  products  were 
caught  In  a  glass  trap  at  -183*.  Fluorine  was  passed  through  an  HF  scrubber  before 
entering  the  reactor. 

Preliminary  separation  of  products  was  mads  using  a  dry  ica-acetoae  bath  which 
pemaltted  the  most  volatile  faaterlals  to  be  collected  In  a  second  trap  at  -183*. 

Products  In  each  of  the  traps  were  separated  using  eitlier  fractional  codistill&tlon  or 
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Reaction  Products 
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- 

- 
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*  Acasunt  In  excess  of  that  present  in  the  starting  material.  Amounts  of  H02»  SIF^, 

CO2  and  N2O  were  not  imasured. 

A,  Tha  corapound  labeled*  U-V*  appears  to  be  CF3(F)NOCF3.  This  has  not  been  entirely 
confirmed  pending  mass  and  NMR  spectra.  Infrared  absorptions  occur  at;  136D,  1300,  1230 
1190,  995,  and  735  cm“l. 


8  i  tritiuoroEiatny  i)  tri.ii  aoiviafevn 


.cates  3  hclltnfi  i>Dint  of 


(i 


by  vskulovieh  (6>.  It  has  Dean  mom 
iiHt“a8olat=,on  of  a  vapor  pressure  curve 
r^purlsteiital  tsolecul-ir  wotghes 


to  the  calcvlatad  237,  Kloiftcntal  analyses,  maos  sud  HMR 


Qtzo  are  in  sasor-;?  '-Jicu  ur„r?ev?,|. 


irec  absorptions 


£  r* 


ivDv, 


:t  is  a  colorless  uhieU  oKidires  iodide  to  iodine, 

I 


1-7vn  1  ImH 


U*  AU  .:  D  a 


^t>U  «  /d  ) 


C;Tl 


H.s  thsrsal  stability  of  (Ct?,)  „f;OCF^  t^as  cramlin  d  by  hr  atlas  tha  connorad  slowly 

or  j 


s  roc  O’. 


sraturo  to  200“  in  v  fluorinatod  oiis-’.iitar  brass 

Initial  Max, 

brseSore 


fP.TiritO 


T1  aia  at  Ftcssure-Temp.. 

1?|  fr  CtllTvC 


iv»i'  _  J  -,v  A-rV»i' 

■y  z  : 

21  isa 


yu 


(CF3)2‘^tH;F-.  -r  M2  -b  F2 

ilia 

Qc>  2iia  200 


16.5 


.  *3  /^r,c> 


Ideal  Gas 
(re  reaction) 


Earlier  in  this  work,  fluorlnatlens  of  CF3NSF  ucre  run,  but  since  essentially  the 
3  eORSpoiinds  were  obtainsd  as  with  Cr^fiU,  this  wes  uot  pursued. 

tilth  the  pranaratlon  of  CF. CCF„)hOCT.  and  CF,,(P>dOCF„,  It  searEud  of  interest  to 
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fluoi-oiaetuyl  hypofluorlts  (GF3OF)  and  tetraf luorohydraziae 

CF^OF  +  n-y'^.  -  ■^•V— >  CP-ONF  1'  NF,, 
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(CFjOOCFg) 


Pyrex 


lluoro(trif luorospthoxjjeiniae  is  a  colorissa  gasa 


rr-5?i!  teBJ&cratuT-s  with  a  boiling 


tnt  of  "60*.  Aft  average  ssperissntal  ioolecaler  weight  of  140  was  obtained  rarative  to 
calculated  value  of  137.  The  lafrared  ap^efcrun  has  absorptions  at  1305,  IruO,  103u,  9m0, 


375,  and  720  cm 


pyrolysis  of  trifluoroaceeyl  nitrite. 

Pyrolysis  of  trlfluotoacetyl  nitrite  by  posstrif  the  aitrogsa-carried  cospound 
^irough  a  glass  tube  (2  s  28  ca)  in  an  sir  thermostat  Cl90''192*C)  at  the  nitrogea  fits# 
rate  of  100  al/alnute  not  only  gives  rise  to  yields  of  the  blue  CF3HO  but  also 

several  other  interesting  products. 

iCFjlsMOCr.,  is  ebtalued  in  approKlaately  32  yields.  Also  included  are  GOFy* 

Si?/.  KO.^,  CF„H()-5  and  two  other  eortpcuuds  which  hay-e  not  been  identified*  Infrared 
anectra  Anclcats  a  earbonyl  group  in  one  but  not  la  the  second,  Work  is  continuing  here. 


Raactton  of  carbcn  uronoxlde  and  tscrafleorohydraaine. 

Gerboa  laonor.lde  end  N2F^  were  sixed  and  aubjcctsd  to  a  variety  of  reaction  con¬ 
ditions  with  addition  of  tn?e  diflucroaalno  groups  or  one  dlfluoroeaino  and  one  fluoro 


group  tc  the  carbon  tnoaexide  as  the  desired  reaction  products, 

.Actually  Ruff  (7)  has  reported  the  preparation  of  the  CF^HO  Isotier,  FCONF2  as 
3  result  of  the  fluoriaatioa  cf  AgC".  Prslltninary  investigation  of  the  reaction 

is  Incoirpletc  and  inconclusive j  but  results  are  very  promising  when  conditions  of  low- 
pressure  and  high- in tensity  ultraviolet  radiation  are  applied.  Work  is  rapidly 


progressing  here. 
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